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Endovascular repair of the aorta and aortic arch
arteries damaged during mediastinoscopy
Sara-Jane Smith, BM,a Oliver T. A. Lyons, MRCS,a Ashish S. Patel, MRCS,a
Rachel E. Clough, MRCS,a Richard Salter, FRCR,b Rachel E. Bell, FRCS,a and
Peter R. Taylor, FRCS,a London, United Kingdom
Despite advances in imaging techniques, mediastinoscopy remains an important tool for the staging of the mediastinum
in non-small cell lung cancer and diagnosing lymphoma with mediastinal adenopathy. Injury to the arterial system during
mediastinoscopy is infrequent but a potentially fatal complication. We report three cases of injury to the aorta and
supra-aortic arteries sustained during mediastinoscopy. These were effectively managed by endovascular techniques.
Patient recovery was uncomplicated and median length of stay was 3 days. This technique avoids major open surgery in
a high-risk group of patients and may offer a mortality benefit and more rapid resumption of oncological treatment.
(J Vasc Surg 2012;55:1138-40.)
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pFluorodeoxyglucose-positron emission tomography is
superior to computed tomography (CT) for mediastinal
lymph node staging in lung cancer, but histology is usually
still required to confirm disease.1,2 Mediastinoscopy has a
sensitivity of80% and specificity of 100% for the detection
of metastases and is useful in the diagnosis of lymphoma,
hence mediastinoscopy remains a commonly performed
investigation.3 Several large vessels are at risk during the
procedure. Needle aspiration is generally performed before
forceps biopsy and vascular injury has a low incidence of
complications. However, damage to the great vessels has
the potential to result in a catastrophic outcome. Endo-
bronchial ultrasound-guided fine needle aspiration is a
novel alternative to mediastinoscopy and seems to have a
lower risk of vascular injury.4
Since 1997, the use of stent grafts for thoracic aortic
injury has increased dramatically; open surgery has a re-
ported greater mortality (19%) compared to endovascular
techniques (3%).5 Data in supra-aortic arterial trauma re-
main limited to case reports and series; however, results are
encouraging and few complications have been reported.
Herein, we report endovascular management of three iat-
rogenic arterial injuries sustained during mediastinoscopy.
A minimally invasive approach allowed a rapid resumption
of oncological treatment.
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Patient 1. A 78-year-old ex-smoker presented to her general
hysician with 6-months weight loss and chest discomfort. Her
hest radiograph demonstrated a mass in the left upper zone,
T-guided biopsy confirmed a diagnosis of left upper lobe lung
denocarcinoma and positron emission tomography CT showed
ositive mediastinal nodes. During cervical mediastinoscopy, pul-
atile hemorrhage from the left paratracheal region was successfully
ontrolled with packing and several ligaclips. The biopsy con-
rmed mediastinal spread and a course of palliative radiotherapy
as initiated. However, 2 weeks after mediastinoscopy, a repeat
taging CT scan demonstrated a 6.5-mm pseudoaneurysm arising
rom the posteromedial aortic arch, distal to the left subclavian
rtery (Fig, A). Seven weeks after the original injury, the patient
nderwent endovascular repair of this pseudoaneurysm. Under
pidural anesthesia via right common femoral access, a Gore c-
AG device (37 mm 10 mm;W. L. Gore & Associates, Newark,
el) was deployed distal to the left subclavian artery. Iatrogenic
upture of the right external iliac artery was excluded with two
trium covered stents (Atrium,Hudson, NH). She was discharged
n the second postoperative day without any need for intensive
are or high-dependency stay. At 3 months, the pseudoaneurysm
ad resolved (Fig, B) and at 9-month follow-up, she is doing well
nd continues to tolerate her erlotinib treatment for stage IIIA
on-small cell lung cancer.
Patient 2. A 42-year-old man underwent anterior mediasti-
oscopy leading to a diagnosis of Hodgkin’s lymphoma. Nine
eeks later, a follow-up staging CT scan was performed and a
0-mm pseudoaneurysm arising from the proximal brachioce-
halic artery was noted (Fig, C). Ten weeks after the original
njury, this patient underwent elective endovascular repair of this
seudoaneurysm. A V12 Advanta (10 mm  39 mm; Atrium)
alloon-expandable covered stent was placed via a right common
emoral artery puncture. Due to the size of the brachiocephalic
rtery, this moved distally close to the innominate bifurcation and
13-  50-mm Gore Haemobahn stent graft (W. L. Gore &
ssociates) was then placed overlapping the first stent with the
roximal end flush with the aortic lumen. The aneurysm was
uccessfully excluded. The patient was discharged without compli-
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bleomycin, vinblastine, and dacarbazine chemotherapy and radio-
therapy. At 3 years, he required a sibling allogeneic stem cell
transplant, and at 3½ years, remains in remission. His CT scan at
his 3-year follow-up demonstrates the stent graft in situ (Fig, D).
Patient 3. A 27-year-old man was transferred emergently
after sustaining arterial injury during an anterior mediastinoscopy
to biopsy a mediastinal mass. Hemorrhage was initially controlled
by packing with Surgicel (Ethicon, Johnson & Johnson Medical,
Somerville, NJ) and CT angiography identified a 40-mm pseudo-
aneurysm of the brachiocephalic artery. This was confirmed by
preprocedure digital subtraction angiography (Fig, E). Approxi-
mately 20 hours after the original injury, an Advanta covered stent
graft (12 mm  41 mm; Atrium) was successfully deployed via a
right common femoral approach across the neck of the pseudoan-
eurysm and postdilated. A postdeployment angiogram demon-
strated successful exclusion of the aneurysm (Fig, F). He was
discharged on the second postoperative day without complication.
Histology demonstrated B cell non-Hodgkin’s lymphoma. At
3-month follow-up, he was doing well and starting his fourth cycle
Fig. A, Computed tomography (CT) scan demonstra
posteromedial aortic arch, distal to the left subclavian art
of the pseudoaneurysm. C, A slab CT three-dimensio
(arrowheads) arising from the brachiocephalic artery (arr
at 28 months postoperative. E, Digital subtraction ang
phalic artery pseudoaneurysm. F, DSA postprocedure deof chemotherapy. aISCUSSION
In a single-center experience of 3391 mediastinosco-
ies from 1990 to 2002, 14 patients hadmajor hemorrhage
equiring exploration for definitive control, most fre-
uently affecting the azygos vein and the brachiocephalic
r pulmonary arteries. Packing was successful in controlling
nitial hemorrhage in 93%. Sternotomy was performed in
ight of 14 patients (57%) and posterolateral thoracotomy
n five of 14 patients (36%). The median postoperative
ength of stay was 6 days.6
Injury to the lower-pressure pulmonary artery may be
nitially controlled with digital compression or gauze pack-
ng but may require cardiopulmonary bypass and repair
nder deep hypothermic circulatory arrest.7-9 Injuries to
he aortic arch, brachiocephalic artery, and right common
arotid artery have also been managed with cardiopulmo-
ary bypass and repair under deep hypothermic circulatory
rrest.10,11 Biebl et al12 reported a case where endovascular
tent graft treatment was attempted but failed to exclude an
a 6.5-mm pseudoaneurysm (arrow) arising from the
, CT at 3 months postoperative demonstrates exclusion
3D) reconstruction shows a 60-mm pseudoaneurysm
erfused region).D, A 3D false-color CT reconstruction
hy (DSA) demonstrating the 40-mm right brachioce-
strating exclusion of the pseudoaneurysm.ting
ery. B
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iograpneurysm of the brachiocephalic artery and open recon-
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with conservative measures, enabling later endovascular
repair; but uncontrollable hemorrhage may still require
open surgery if endovascular techniques are not immedi-
ately available. The use of covered stent grafts is attractive in
that they provide rapid hemorrhage control and preserve
luminal patency. Balloon-expandable stent grafts provide
for greater deployment accuracy and also allow post-
dilation if perfusion of the pseudoaneurysm continues after
deployment. Our earlier report of patient #2 with only
short-term follow-up was the first reported successful use of
minimally invasive techniques in this setting.13
Potential complications include infection, a lack of
device conformation to the aortic arch, and paraplegia. The
incidence of aortic endograft infection is 1% but is asso-
ciated with high morbidity and mortality.14 In a series of
1431 patients, 42% of patients with signs of infection
presented within 3 months of the procedure.15 In a system-
atic review of endovascular repair of traumatic aortic injury
(460 cases), there was only one case of infection at 8
months.16 Although, in our three cases, the pseudoaneu-
rysms resulted from open surgical procedures, there was no
evidence of stent graft infection during follow-up.
Endovascular repair of the aortic arch and its branches
is complicated by complex curvatures, pulsatile deforma-
tion of the aorta, and high blood flow.17 In cases of
iatrogenic injury, the aortic diameter may be smaller than
that encountered in aneurysmal disease and oversizing may
result in endograft collapse and endoleak.18 Ameta-analysis
and prospective (nonrandomized) multicenter study have
suggested a mortality benefit with endoluminal repair in
blunt traumatic injury.19 Endoluminal repair can be per-
formed under locoregional anesthesia and avoids the need
for aortic cross-clamping, bypass, and a large thoracic
wound, resulting in reduced postoperative pain and blood
loss, fewer respiratory complications, and a shorter inten-
sive care and hospital stay.20
CONCLUSIONS
Aortic and supra-aortic injuries sustained during medi-
astinoscopy may be effectively managed by endovascular
techniques. This avoids major open surgery in a high-risk
group of patients and may offer a mortality benefit and
more rapid resumption of oncological treatment.
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